P REVIOUS studies from our laboratory have shown that potassium deprivation has a significant depressor effect in the normotensivel 2 and a profound effect in the hypertensive rat.3 Although various lesions usually were found in both the heart and kidneys of these animals, we were not able to find any correlation between their severity and the degree of hypotension observed. Finally, it was found4 that these same rats exhibited a marked decrease in their peripheral vascular reactivity as judged by their pressor response to the predominantly peripherally acting substances, norepinephrine, angiotonin and renin. This last, of course, suggested that the depressor response observed in the potassium-deficient rat was not due to some structural defect in the heart or kidney but to a functional one in the peripheral arteriole, occasioned by potassium deficit.
If this latter concept were correct, then administration of potassium to a rat previously deprived of potassium should result in (1) Aided by a grant from the U. S. Public Health Service. 415 detailing the effects of potassium administration on the peripheral vascular reactivity and blood pressure of the potassium-deficient rat indicate that the above concept is probably correct.
PART I EFFECT OF POTASSIUM REPLACEMENT ON PERIPHERAL VASCULAR REACTIVITY Methods
Twenty-one Long-Evans rats (6 weeks old) were deprived of adequate potassium for 10 weeks by the ingestion of a diet containing 0.006 per cent potassium and 0.38 per cent sodium.3 A control group of 14 rats was given the same diet except that its potassium content was 0.4 per cent.
The effect of potassium upon the peripheral vascular reactivity of the group of 21 potassiumdeficient rats was determined by a modification of the technic developed by Page and Taylor for dogs5 and adapted for study of vascular reactivity in the rat by Masson, Page, and Corcoran.6 First, the pressor responses of 9 of the 21 rats were observed after the intravenous injection of norepinephrine, angiotonin, and renin, according to previously described methods.4 Similar studies were done on 6 of the 14 control rats. Then, the same vasoconstrictor drugs* were tested in the remaining potassium-deficient and control rats after they had received a subcutaneous injection of the peripheral vascular deficiency occurring in the potassium-deficient rat. Moreover, the rapidity of recovery strongly indicated that the defect itself was not only reversible but probably functional in nature.
In order to determine whether potassium replacement also would restore the lowered blood pressure of deficient rats to the normotensive level existing before the deprivation of this cation, 10 initially normotensive rats were deprived of dietary potassium for 10 weeks. A control group of 10 rats was maintained on the same diet but also containing adequate potassium (0.4 per cent). After this preliminary period, the deficient and control rats were given a subcutaneous injection of 10 cc. of isotonic potassium chloride (155 mEq. per liter), and later potassium chloride solution (1 per cent) in lieu of drinking water. Blood pressures were taken on these rats before and 1 and 24 hours after the subcutaneous administration of potassium, by means of the microphonic manometer.7 Food was withheld from all rats during this 21 hour interval.
In order to determine whether potassium replace- administra- tion moreover, appears to take place, pari passu, with the return of peripheral vascular reactivity. This rapid and concomitant rate of return of both reactivity and blood pressure after administration of potassium not only sug- gests that both the decrease in reactivity and pressure are specifically due to the absence of this cation, but also that the two processes are causally related. In other words, the changes of blood pressure noted in the rat after potassium deprivation appear to be due to the changes produced by the latter in the peripheral vasculature, changes which are functional in nature and quickly reversible after administration of potassium alone.
SUMMARY
Administration of potassium was found to effect a rapid restoration of the decreased pe- ripheral vascular reactivity found in the potassium-deficient rat. Administration of the same cation also was observed to restore the blood pressure of previously normotensive and hypertensive rats to the levels present before deficiency of potassium had been accomplished. The relationship of the decrease in the peripheral vascular reactivity and the blood pressure in the potassium-deficient rat was discussed.
